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DETAILED ACTION 



1 . This Office Action is in response to the communications dated 06/052/2006 
through 06/30/2006. 

Claims 56, 57, and 59-79 are active in this application. 

Claim(s) 1-55, 58, and 80 have been cancelled. 



Remarks 



2. Applicant's arguments filed 06/02/2006 have been fully considered, but are moot 
in view of new ground(s) of rejections. 



Claim Rejections - 35 USC § 102 



3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 
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4. Claim(s) 56, 57, and 59-79 is/are rejected under 35 U.S.C. § 102 (e) as being 
anticipated by U.S. Patent Application Publication No. 2004/0195646 by Yeo etal. 

Regarding claim 56, Yeo discloses a planar hybrid-orientation semiconductor 
substrate structure, as shown in figs. 1-4 and 9, comprising: 

at least one clearly defined first single crystal semiconductor region 110 having a 
first surface crystal orientation <100> (see para. [0030-0031]), and 

at least one clearly defined second single crystal semiconductor region 112 
having a second surface crystal orientation <100> different from the first, said second 
single crystal semiconductor region 1 12 is formed by amorphizing a semiconductor 
material having said first orientation <100> and recrystallizing it into a semiconductor 
material having said second orientation <110> (see paras. [0040-0041] and claim 25), 
and said first single crystal semiconductor region 1 10 is laterally adjacent to said 
second single crystal semiconductor region 112 and both regions are disposed directly 
on a common buried insulating layer 114 that lays atop a substrate 116. 

Nevertheless, the limitation(s) "said second semiconductor regions formed by 
amorphizing a semiconductor material having said first orientation and recrystallizing it 
into a semiconductor material having said second orientation" is process limitation(s), 
and the discussed claim is drawing to a product. The process limitation(s) of how the 
second semiconductor regions being formed has/have no patentable weight in claim 
drawn to structure. Note that a "product by process" claim is directed to the product per 
se, no matter how actually made, In re Hirao, 190 USPQ 15 at 17 (footnote 3). See also 
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In re Brown, 173 USPQ 685; In re Luck, 177 USPQ 523; In re Fessmann, 180 USPQ 
324; In re Avery, 186 USPQ161; In re Wertheim, 191 USPQ 90 (209 USPQ 554 does 
not deal with this issue) and In re Marosi et al, 218 USPQ 289, all of which make it clear 
that it is the patentability of the final product per se which must be determined in a 
"product by process" claim, and not the patentability of the process, and that an old or 
obvious product by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. Note that applicant has the burden of proof in such 
cases, as the above caselaw makes clear. MPEP §2113 states that M [E]ven though 
product-by-process claims are limited by and defined by the process, determination of 
patentability is based on the product itself. The patentability of a product does not 
depend on its method of production. If the product in the product-by-process claim is the 
same as or obvious from a product of the prior art, the claim is unpatentable even 
though the prior product was made by a different process." In re Thorpe, 777F.2d 695, 
698, 227 USPQ 964, 966 (Fed. Cir. 1985)." 

Therefore, the recitation "said second semiconductor regions formed by 
amorphizing a semiconductor material having said first orientation and recrystallizing it 
into a semiconductor material having said second orientation" is considered a process 
of making product and is given no patentable weigtht in a product-by-process claim and 
is thus non-limiting. 
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Regarding claim 57, Yeo discloses the hybrid-orientation substrate structure 
further comprising at least one isolation region 118 separating said at least one first 
single crystal semiconductor region 1 10 from said at least one second single crystal 
semiconductor region 112. See figs. 1-2. 

Regarding claim 59, Yeo discloses the planar hybrid-orientation substrate 
structure wherein said at least one isolation region comprises a dielectric-filled trench. 
See para. [0029]. 

Regarding claim 60, Yeo discloses the planar hybrid-orientation substrate 
structure wherein materials of said first and second semiconductor regions are selected 
from the group consisting of Si, SiC, SiGe, SiGeC, Ge alloys, Ge, C, GaAs, InAs, InP, 
layered combinations or alloy thereof, and other lll-V or ll-VI compound 
semiconductors. See paras. [0039-0040]. 

Regarding claims 61-62, Yeo discloses the planar hybrid-orientation substrate 
structure comprising all claimed limitations. See paras. [0006] and [0039-0044]. 

Regarding claim 63, Yeo discloses the hybrid-orientation substrate structure 
wherein said different surface crystal orientations are selected from the group consisting 
of (1 1 0), (1 1 1 ) and (1 00). See paras. [0030]. 
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Regarding claim 64, Yeo discloses the planar hybrid-orientation substrate 
structure wherein said first Si-containing semiconductor region 110 has a <100> crystal 
orientation and said second Si-containing semiconductor region 124 has a <110> 
crystal orientation. See para. [0031]. 



Regarding claim 65, Yeo discloses the planar hybrid-orientation substrate 
structure wherein one of said semiconductor regions has a (1 10) crystal orientation and 
said other semiconductor region has a (100) crystal orientation. See paras. [0030-0031]. 



Regarding claim 66, Yeo discloses the planar hybrid-orientation substrate 
structure further comprising at least one nFET device and at least one pFET device, 
wherein said at least one nFET device is located on a (100) crystal orientation and said 
at least pFET device is located on a (1 10) crystal orientation. See para. [0031]. 



Regarding claim 67, Yeo discloses the planar hybrid-orientation substrate 
structure further comprising at least one nFET device 122 and at least one pFET device 
124, wherein said at least one nFET device 122 is located on a crystal orientation 
<100> that is optimal for said nFET device and wherein said at least pFET device 124 is 
located on a crystal orientation <1 10> that is optimal for said pFET device. See para. 
[0031]. 



Application/Control Number: 10/725,850 Page 7 

Art Unit: 2818 

Regarding claim 68, Yeo discloses the planar hybrid-orientation substrate 
structure wherein said buried insulator layer is a dielectric material selected from the 
group consisting of SiC>2, Si0 2 containing nitrogen, silicon nitride, metal oxides, metal 
nitrides, and highly thermally conductive materials. See para. [0036]. 

Regarding claim 69, Yeo discloses a planar hybrid-orientation semiconductor-on- 
insulator (SOI) substrate structure, as shown in figs. 5, comprising 

at least one single-layer semiconductor region 110 (fig. 5f, where n-FET 122 
being formed) comprising a semiconductor having a first single-crystal surface 
orientation <100> (see para. [0045-0046]), and 

at least one bilayer semiconductor region 1 10&1 12 (fig. 5f, where p-FET 124 
being formed) comprising a lower semiconductor layer 110 having said first single 
crystal surface orientation <100> and an upper semiconductor layer 112 having a 
second single crystal surface orientation <1 10> different from the first (see para. [0045- 
0046]), wherein said at least one single-layer semiconductor region 110 is laterally 
adjacent to said at least one bilayer semiconductor region 110&112 and both regions 
are disposed directly on a common buried insulating layer 114, said insulating layer 1 14 
is located on a substrate 116. 

Regarding claim 70, Yeo discloses the structure further including at least one 
isolation region separating said at least one single-layer semiconductor region from said 
at least one bilayer semiconductor region. See figs. 1 , 5 and para. [0029]. 
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Regarding claim 71, Yeo discloses the structure wherein said isolation region 
extends down at least to said common buried insulating layer. See figs. 1 , 5. 

Regarding claim 72, Yeo discloses the structure wherein said common buried 
insulator layer 1 14 is a dielectric material selected from the group consisting of Si0 2l 
Si0 2 containing nitrogen, silicon nitride, metal oxides, metal nitrides, and highly 
thermally conductive materials. See the specification, page 2-3 of the pending 
application. See para. [0036]. 

Regarding claim 73, Yeo discloses the planar hybrid-orientation substrate 
structure wherein said single-layer and bilayer semiconductor regions both comprise a 
semiconductor materials selected from the group consisting of Si, SiC, SiGe, SiGeC, Ge 
alloys, Ge, C, GaAs, InAs, InP, layered combinations or alloy thereof, and other lll-V or 
ll-VI compound semiconductors. See paras. [0039-0040]. 

Regarding claims 74-75, Yeo discloses the planar hybrid-orientation SOI 
substrate structure comprising all claimed limitations. See paras. [0006] and [0039- 
0044]. 

Regarding claim 76, Yeo discloses the planar hybrid-orientation SOI substrate 
structure further comprising at least one nFET device 122 and at least one pFET 
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device124, wherein said at least one nFET device 122 is located on a crystal orientation 
<100> that is optimal for said nFET device and wherein said at least pFET device 124 is 
located on a crystal orientation <1 10> that is optimal for said pFET device. See para. 
[0031]. 

Regarding claim 77, Yeo discloses the hybrid-orientation SOI substrate structure 
wherein said different surface crystal orientations are selected from the group consisting 
of (1 1 0), (1 1 1 ) and (1 00). See paras. [0030]. 

Regarding claim 78, Yeo discloses the planar hybrid-orientation SIO substrate 
structure wherein one of said semiconductor regions (region 110) has a <100> crystal 
orientation and said other semiconductor region 112 has a <110> crystal orientation. 
See paras.[0030-0031]. 

Regarding claim 79, Yeo discloses the planar hybrid-orientation substrate 
structure further comprising at least one nFET device 122 and at least one pFET device 
124, wherein said at least one nFET device 122 is located on a <100> crystal 
orientation and said at least pFET device 124 is located on a <1 10> crystal orientation. 
See para. [0031] and fig. 5f. 



Conclusion 
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5. A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 

6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dao H. Nguyen whose telephone number is (571)272- 
1791. The examiner can normally be reached on Monday-Friday, 9:00 AM - 6:00 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571)272-1907. The fax numbers for all 
communication(s) is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 
1625. 





Dao H. Nguyen 
Art Unit 2818 
July 21, 2006 



